Immunoglobulin-derived light-chain (AL) amyloidosis of lungs and bronchi can appear as a systemic and a local form. While systemic AL amyloidosis may need haemato-oncological care, the localised form can be treated restrained. We reevaluated 207 specimens of lungs and bronchi sent in for amyloid diagnostics. Amyloid was diagnosed by polarization microscopy using Congo red-stained tissue specimens and classified immunohistochemically. Histoanatomical amyloid distribution patterns were documented as well as additional histological findings. For 118 patients with AL amyloidosis, we retrieved clinical data. CT scan results were available from 59 patients. AL amyloidosis was the most common type (183 cases). ALλ was found in 141 and of ALκ in 27 cases. Fifteen cases were AL amyloid not otherwise specified. Twenty cases harboured transthyretin and three serum amyloid A derived amyloid. By correlation of histoanatomy, radiological and clinical data, amyloid was rarely in the initial differential diagnosis. Local AL amyloidosis often presented with a nodular pattern on CT scan and showed a significantly better disease-specific 10-year survival compared with systemic AL amyloidosis (96.0 vs. 51.9%). Localised and systemic pulmonary and bronchial AL amyloidosis are having a completely different prognosis. While CT scan might be indicative, histological and clinical assessment are mandatory to reach a proper diagnosis and guide patient care.
Introduction
Amyloid is characterized by the pathological deposition of peptides and proteins in diverse tissues and organs interfering with normal tissue and organ function [1] . More than 35 autologous, physiological proteins have been identified, which can form amyloid [2] . The gold standard of amyloid diagnosis is the histological examination of a Congo red-stained specimen under polarized light and the detection of a characteristic green-yellow-orange birefringence [3] [4] [5] . Amyloid can affect any organ or tissue type [6] . Different amyloid types can show different clinical pictures depending on organ involvement and deposition pattern. The immunoglobulin light-chain (AL) amyloidosis can occur as a local or systemic variant and is able to involve almost every organ/tissue type [7, 8] . Transthyretin-derived (ATTR) amyloidosis occurs as hereditary form due to a point mutation in the TTR gene or as wild-type variant. Clinical presentation is characterized by sensomotoric polyneuropathy and/or cardiomyopathy [9] [10] [11] . Amyloid A (AA) amyloidosis mainly presents with renal involvement [1] .
Lungs and bronchi can be affected by localised and systemic amyloidosis [7, 12, 13] . The exact diagnosis of the amyloid type and differentiation between a localised and a systemic form is clinically important, as patient prognosis and patient management vary [6, 12, 14] . While localised amyloidosis usually requires restrained symptom-orientated therapy, the treatment of systemic amyloidosis may include, e.g.
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Patients with amyloidosis of the lungs and bronchi may present clinically with symptoms of dyspnoea, cough, haemoptysis, pleural effusions, pneumonia and pulmonary arterial hypertension [12, 13, 17, 18] . In chest x-ray or computed tomography scans, findings are e.g. nodules, bronchial wall thickening, cysts, calcifications, septal thickening, atelectasis and ground glass opacities [19] [20] [21] . As symptoms and imaging findings are not very specific, the differential diagnosis of amyloidosis in lungs and bronchi is broad and includes diseases, such as neoplasms, infectious, interstitial and granulomatous lung diseases [19, 20] .
In this retrospective study on amyloidosis in lungs and bronchi, we tested the following hypotheses: (1) lungs and bronchi are affected by diverse types of local and systemic amyloidosis, (2) different types of amyloidosis show specific demographic patient characteristics, (3) systemic and localised AL amyloidosis can get distinguished histopathologically and (4) localised AL amyloidosis is having a better prognosis than systemic AL amyloidosis.
Materials and methods

Patients
From the Amyloid Registry Kiel we retrieved all cases with biopsy and resection specimens of the lung and bronchi. Two hundred and twenty-seven specimens were obtained between January 2006 and January 2017 and referred to the Amyloid Registry for a second opinion, i.e. confirmation of amyloid, and subsequent classification of the amyloid type. Twenty biopsies from 20 patients submitted to the Amyloid Registry Kiel were excluded from this series as the presence of amyloid could not be confirmed.
For all cases of AL amyloidosis, the pathologists, submitting the biopsies to the Amyloid Registry Kiel, were asked for the contact details of the general practitioners and clinicians treating the patients. Then, the general practitioners and clinicians were asked to fill out a survey and submit the last medical report on the patient. The survey was designed to collect information about the clinical presentation (localised or systemic disease), the follow-up of the patients, the chosen form of treatment, the appearance of lymphoma or other haematological diseases and monoclonal gammopathy of undetermined significance (MGUS) in serum immunofixation electrophoresis.
Histology
All tissue specimens were fixed in formalin and embedded in paraffin (FFPE). At the Amyloid Registry, serial sections were cut from each paraffin block and stained with haematoxylin and eosin, Congo red and immunohistochemistry (see below). The presence of amyloid was confirmed when the amyloidtypical green-yellow-orange birefringence was found in crosspolarized light in Congo red-stained sections. The histoanatomical distribution of amyloid for every specimen with regard to alveolar septal, interstitial, nodular, tumourlike and vascular deposition as well as additional histological findings like inflammatory infiltrate, giant cells and ossifications was documented. Alveolar septal amyloid was characterized by deposits lining up along the alveolar septa. Vascular amyloid was defined as deposits which could be easily assigned to pulmonary arteries and veins. Nodular amyloid deposits were small (usually around 100-μm diameter) mass-forming lesions without diffuse affection of the surrounding tissue and without alignment along the alveolar septa. Tumour-like deposits were large (usually measuring more than 1 cm) mass-forming lesions. Interstitial deposits not otherwise specified (nos) were amyloid deposits, which could not be allocated to alveolar septa and did not form small or large masses of amyloid.
Immunohistochemistry
The immunohistochemistry was carried out with commercially available monoclonal antibodies directed against AA amyloid (1:2000) and polyclonal antibodies directed against amyloid P-component (1:2000) , fibrinogen (1:1000), κ-light-chain (1:100,000), λ-light-chain (1:1:50,000), lysozyme (1:2000) , prealbumin (1:3000; all DAKO, Hamburg Germany) and non-commercially available polyclonal antibodies directed against apolipoprotein A1 (anti-apo A1; dilution 1:1000), λ-light-chain-derived amyloid proteins (AL1 antibody, 1:250), a n t i -λ -l i g h t -c h a i n p e p t i d e s ( A L 3 , 1 : 2 5 0 ; A L 7 , 1:200), transthyretin (TTR3, 1:2000) and kappa-light-chain peptides (AK3, 1:1000). Immunostaining was performed on FFPE sections with the BenchMark®XT immunostainer using the ultraView™ Universal Alkaline Phosphatase Red (in older cases, brown) Detection Kit (both from Ventana Medical Systems, Inc. Tucson, AZ) or with the Bond Max Leica immunostainer using the Bond Polymer Refine Red Detection Kit (Leica Microsystems, Wetzlar, Germany). Antigen retrieval was carried out with ER2-Bond Epitope Retrieval Solution 2 (amyloid P-component, λ-light chain, κ-light chain, TTR3 and prealbumin); ER1-Bond Epitope Retrieval Solution 1 (apo A1 and fibrinogen) or Enzyme 1 (AL7; all Leica Microsystems, Germany) according to the manufacturer's instructions. Immunohistochemical classification was carried out and had been validated as described in detail elsewhere [22] [23] [24] [25] [26] [27] .
In brief, identification of the amyloid was considered to be positive when there was a strong and homogenous immunostaining of the entire amyloid deposits. Uneven and weak staining of some deposits was not assumed to be proof of the amyloid protein. If the staining was clearly positive with more than one antibody against different amyloid precursor proteins, the case was categorized as mixed amyloidosis. AL amyloid nos was characterized by positive staining with antibodies directed against λ-and κ-light-chain and negative immunostaining for the other amyloid proteins tested.
Immunostaining with antibodies directed against fibrinogen and lysozyme were done routinely until 2011. Subsequently, immunostaining was done with these antibodies only when AFib or ALys amyloidosis was within the differential diagnosis. The anti-prealbumin antibody was replaced in 2010 by the anti-TTR peptide antibody (TTR3). The anti-λ-light-chain antibody AL7 was introduced in 2007, while the antibody directed against AL3 was used until 2011. The anti-κ-light-chain antibody AK3 was routinely used since 2011. On slide positive and negative controls, using a tissue microarray with AA-, ALλ-and ATTR amyloid as well as non-neoplastic liver tissue were used on each staining round.
Statistics
Statistical analyses were carried out with IBM SPSS Statistics Version 24 (International Business Machines, Armonk, NY, USA). Cases with AA-or mixed type amyloidosis were excluded from diagnosis specific analyses due to the small patient numbers (AA = three cases, mixed type amyloid = one case). Significances of correspondence between variables in cross tables were determined using Fisher's exact test. Significances of differences between age distributions of the amyloidosis types were tested using Mann-Whitney U test. Significances of differences between survival times of different forms of amyloidosis were tested using the Log-rank test (Mantel-Cox test). All p values are given unadjusted. A p ≤ 0.05 was considered statistically significant. Effects of multiple testing were accounted for by group-wise application of the Simes (BenjaminiHochberg) procedure for control of false discovery rate [28] .
Results
Two hundred seven biopsy and resection specimens from 205 patients were available with histologically proven amyloid. As two patients had biopsies submitted twice but in separate referrals, these biopsies were analysed each as a single case with regard to the histological phenotype. The 207 cases included 97 lung resection specimens, 66 lung tissue biopsies and 44 bronchial biopsies. AL amyloid was found in 183 cases (88.4%). AL amyloid of λ-light-chain origin (ALλ) was found in 141 (68.1% of all cases) and AL amyloid of κ-light-chain origin (ALκ) in 27 (13%) cases. In 15 (7.2%) cases with AL amyloidosis, the subclassification of amyloid was impossible and the cases were categorized as AL amyloidosis nos. ATTR was harboured in 20 (9.6%) cases and AA amyloid in 3 (1.4%) cases. Mixed amyloid, showing clearly positive staining with more than one antibody against different amyloid precursor proteins, was found in a single biopsy (0.5%). The amyloid deposits showed staining with antibodies directed against κ-light chain and TTR. In one patient with two biopsies, the amyloid was first classified as AL amyloid nos, as the light-chain subtype remained obscure. In the second biopsy, the amyloid could get diagnosed as ALλ amyloid.
Amyloid-positive biopsies from other organs additional to lung and bronchi were available from 10 patients. In all cases with biopsies obtained from different anatomical regions (six cardiac biopsies, three in combination with kidney biopsies and one of these with a gastrointestinal tract biopsy, two lymph node biopsies, one rectum biopsy and one breast biopsy), the amyloid type classified in the different anatomical sites by immunohistochemistry was identical with the amyloid type found in the lung and bronchial specimens, respectively.
Patient demographics
First, we examined the distribution of the different types of amyloid and correlated the results with patient age and gender. The overall median age at diagnosis was 67 years (range 24 to 88 years). The highest median age was found in ATTR amyloidosis (79 years), AL nos (69), ALλ (67) and ALκ (63). The difference in median age was found to be significant between AA and ATTR amyloidosis (p = 0.005) and between AL and ATTR amyloidosis (p < 0.001, respectively). No difference in patient age was found between AA and AL amyloidosis.
One hundred seventeen (57.1%) patients were male and 88 (42.4%) female. The gender difference between AL (54.7% male) and ATTR amyloidosis (80% male) was significant (p = 0.033) as well as the difference between ALκ (40.7% male) and ATTR amyloidosis (p = 0.009). Also, we examined the gender distribution in local and systemic form of AL amyloidosis, but no significant difference was found (see below).
Histoanatomical distribution of amyloid
Next, we assessed the distribution patterns of the different types of amyloid and the presence of an inflammatory infiltrate, giant cells and ossifications ( Table 1 ). The examined distribution patterns are alveolar septal, tumour-like, nodular, vascular and interstitial nos (Fig. 1) .
In nearly all biopsies, interstitial nos (99.0%) and vascular (99.0%) amyloid deposits were found. Alveolar septal deposits were found in 105 (50.7%) of all cases. Interestingly, the alveolar septal deposits were found in 18 (90.0%) of the ATTR amyloidosis cases. In comparison to the other amyloid types, a significant difference of the appearance of alveolar septal amyloid was found between ATTR and AL amyloidosis (p < 0.001). Nodular deposits were found in 83 cases (40.1%). Tumourlike amyloid deposits were present in 116 cases (56.0%). Tumour-like deposits were only found in cases with AL amyloidosis. Within these cases, tumour-like deposition was found in 63.4%.
An inflammatory infiltrate was present in 198 cases (95.7%). Giant cells were present in 87 cases (42.0%). Nearly all cases presenting giant cells in the specimens were AL amyloidosis (n = 85; 98.8%). Significant differences were found between AL and ATTR amyloidosis (p < 0.001); 29.5% of the cases (61) showed ossifications and were assigned to nodular, tumour-like, alveolar septal and vascular deposits, respectively. No ossifications were found in AA amyloidosis.
Clinical information
Clinical information was available from 118 patients and was obtained from general practitioners and clinicians. One hundred seventeen were diagnosed with AL amyloidosis (65.2% of AL amyloidosis patients) and one patient was diagnosed with a mixed-type amyloidosis of ALκ and ATTR amyloid.
Systemic and local AL amyloidosis
For 111 patients with AL amyloidosis (61.3% of AL amyloidosis patients), we received information on whether the clinical form of AL amyloidosis was local or systemic. One hundred patients (90.1%) had a localised and 11 (9.9%) a systemic form. In systemic AL amyloidosis, organ involvement was confirmed histologically for the gastrointestinal tract (2 cases), heart (2), lymph nodes (1), adipose tissue (1), breast (1), rectum (1), thyroid gland (1) and bone marrow (1) . In one case with kidney, one with skin and one with lymph node involvement the histological verification is not known.
Next, we compared the two forms of AL amyloidosis (local vs. systemic) with the histoanatomical distribution patterns of bronchial and pulmonary amyloid deposits. All cases with tumour-like amyloid deposits (73 valid cases) were clinically diagnosed as local AL amyloidosis. In eight of these cases, nodular deposits were also found. Of the 38 patients without tumour-like amyloid in the biopsy specimens, 27 were local and 11 systemic forms. The differences were statistically significant (p < 0.001). Nodular amyloid deposits were found in 44 of the patients with clinical information. Thirty-five of these patients were diagnosed with a local form of AL amyloidosis. Within the 67 patients without nodular deposits, 65 had a local and 2 a systemic AL amyloidosis. This difference was significant (p = 0.006).
Presence of MGUS in serum immunofixation electrophoresis
Information about an MGUS in serum immunofixation electrophoresis was available from 109 patients. Thirty patients (27.5%) had an MGUS and for one patient, it was suspected. For 25 of these patients, we got further information about the MGUS type. Nine patients had an IgGλ MGUS, five a pure light chain MGUS (two of κ-and three of λ-light chain type), three an IgGκ MGUS, two an IgMκ MGUS, one an IgMλ MGUS and one an IgAλ MGUS. In 16 of the latter, the MGUS light chain matched the amyloid light chain origin. In three cases, the amyloid was AL nos and in two cases, the MGUS light chain was not matching the amyloid light chain origin. For one patient, it was only known that it was an IgA MGUS and in three patients, a biclonal gammopathy was present, the latter presenting with IgMκ/IgMλ, IgMλ/IgGκ, and IgGλ/IgGκ.
Bone marrow examinations
Data from bone marrow specimens were obtained from 71 (60.1%) patients. In 60 patients, the bone marrow biopsies showed no evidence of a plasma cell dyscrasia. In two patients, an increase of λ-positive plasma cells was found, in one biopsy, an increase of κ-positive plasma cells and in one biopsy, a general increase of polyclonal plasma cells had been reported. Five patients were diagnosed with multiple myeloma and two with marginal zone lymphoma. For one patient, no further information on the plasma cell dyscrasia was available. In nine cases, the amyloid light chain origin was matching the expressed light chain type.
Lymphoma in patient history
Ten patients had a lymphoma diagnosis in their history (8.5%). Three patients had the diagnosis of an extranodal marginal zone lymphoma of mucosa-associated lymphoid tissue (MALT lymphoma) and two patients of multiple myeloma. A diffuse large B cell lymphoma (NHL), a follicular B-NHL, a classical Hodgkin lymphoma, an indolent B-NHL with an immunophenotype of a chronic lymphocytic leukaemia and a lymphoplasmacytic lymphoma (Waldenström's macroglobulinemia) were reported each in a single patient.
Reasons for initial examination
The initial reason for medical consultation and probe excision was reported in 30 patients. Twelve patients had initial findings of multiple pulmonary nodular lesions in one patient in combination with cysts that lead to further examination. One patient had a solitary nodular mass. Four patients presented with dyspnoea and one of them combined with physical deterioration. Three patients were explored with suspected lung cancer and two with cough. Two patients had haemoptysis, one of them in combination with ground glass opacities and one in combination with recurring infiltrates and bronchitis. Further indications were physical deterioration, infiltrative pulmonary changes, pleural effusions, suspected chondromalacia, suspected mycobacteriosis, suspected sarcoidosis and surgery of lung cancer. Interestingly, clinically amyloid was not within the differential diagnoses of any of these cases.
Computed tomography scan findings
From 59 patients, we retrieved computer tomography scan results. For 32 patients, we could examine the CT scan pictures (Fig. 2, Table 2 ). Interestingly, systemic AL amyloidosis was more commonly associated with micronoduli, ground glass and reticular opacities, septal thickening, lymphadenopathy with calcifications, pleural thickening and lung cysts. Local AL amyloidosis predominantly showed a nodular pattern (Table 2) .
Comparing histopathology with CT scans showed that 24 (96%) of 25 patients with nodular findings > 5 mm in the CT scan also had either tumour-like (13 patients) or nodular (11 patients) amyloid deposits on histology. However, one (4%) of these patients suffered from systemic AL amyloidosis and showed histologically alveolar septal, interstitial nos and vascular deposits but no nodular or tumour-like deposits, probably due to a sampling error, as only a biopsy specimen was obtained in this patient. Micronodules (< 5 mm diameter) on CT scan were associated either with nodular amyloid deposits (9 out of 13 patients (69.2%)) or tumour-like deposits (4 out of 13 patients (30.8%)). The mass-like lesions > 3 cm present on the CT scans were in in 6 (50%) of 12 patients associated with tumourlike and in 6 patients with nodular amyloid deposits. In seven cases, neither nodular nor micronodular findings were present in the CT scans. All of these patients had histologically vascular and interstitial nos amyloid deposits. Five (71%) of these seven patients also had histological findings of nodular amyloid deposits. Three of these additionally showed alveolar septal deposits. Two patients presented with tumour-like amyloid.
For the other 27 patients, we received reports: Fifteen presented with multiple pulmonary nodules, one of them in combination with cysts and one in combination with reticular opacities. Five patients had findings of consolidations, three of septal thickening and two of solitary round focuses. Signs of chondromalacia and calcifications were found each in a single patient.
Patients treated with amyloidosis targeting therapy
Fifteen patients received an amyloidosis targeting therapy (Supplement Table 1 ). Eight of these patients had a systemic form, six a local form of AL amyloidosis and from one patient the clinical form of AL amyloidosis was unknown, as he did not want further staging examinations. Twelve patients were treated with chemotherapy. Eight of these had a systemic and three a localised amyloidosis. Of these three patients, two (patients #12 and #14) had an underlying haematological disease. The other three patients with localised amyloidosis were treated with external beam radiation therapy. Patient #6 already got published as a case report [29] .
Survival data
Follow-up information was available from 99 patients with AL amyloidosis (Fig. 3) . Due to missing information about the cause of death, four patients were not included in the disease-specific survival analysis. The 10-year overall survival was 75.6% and the disease-specific survival 90.6%.
Next, we examined the survival in dependency of systemic and localised form of AL amyloidosis. For this analysis, we had data of 93 patients (11 systemic, 82 local). Three patients with localised amyloidosis were excluded as they were treated with chemotherapy. Four patients with unknown cause of death were excluded for the disease-specific survival analysis. The 10-year overall survival was 45.7% (systemic) vs. 79.5% (local; p = 0.012) and the disease-specific 10-year survival was 51.9% (systemic) vs. 97.0% (local; p < 0.001).
As we could show, tumour-like amyloid deposits are only found in tissue specimens of patients with localised AL amyloidosis. Next, we examined the survival of patients with tumour-like amyloid and compared it with systemic AL amyloidosis. Data were available from 59 patients with tumourlike amyloid. One patient was excluded because of chemotherapy treatment in the tumour-like group and three patients with unknown cause of death were excluded for the diseasespecific survival analysis. Patients with localised tumour-like amyloidosis had a significantly better 10-year overall survival (80.3%) and 10-year disease-specific survival (95.8%) compared to patients suffering from systemic AL amyloidosis (overall survival p = 0.007; disease-specific p < 0.001).
Discussion
Amyloidosis is a rare disease with an estimated prevalence in Western countries of 14 per million person years [30] and 8.9 per million person years for AL amyloidosis [31] . A centralized collection of tissue specimens offers the possibility to examine large patient series and gain insight in this otherwise rarely seen disease. This is the hitherto largest patient series with amyloidosis in lungs and bronchi.
Demographically, amyloidosis of lungs and bronchi is a disease of the elderly with more men affected than women. We found AA, ATTR and AL amyloid. ALλ amyloid was the most common type followed by ALκ, ATTR and AL nos amyloid. AA amyloid and mixed amyloid are rarities, at least in our series. This is confirmed by previous reports [12, 13, 32] . Generally, pulmonary involvement should be found in AA, ALys, AL, ATTR, AApoI and AApoIV amyloidosis. But only AL, ATTR and AA amyloidosis seems to be clinically relevant with regard to diagnostic tissue resection and biopsy sampling.
While most of our patients had a localised AL amyloidosis, Ussavarungsi et al. reported a majority of systemic AL amyloidosis. This difference might be because Ussavarungsi et al. examined autopsy cases [13] while we examined cases obtained in clinical diagnostics. So, our collective does not reflect the natural history of the diverse types of amyloid. However, it rather reflects the clinical reality of cases, where tissue specimens are obtained for histological examination and amyloid is (20) one of several putative alternative diseases. These are including lung cancer, fibrosis, interstitial, granulomatous, autoimmune and infectious lung diseases. So, mostly, the indication for a lung biopsy or resection in our study is to clarify unclear symptoms or findings of lung diseases. In most cases of patients with already known systemic amyloidosis, e.g. AA amyloidosis often presenting primarily with renal disease, no lung biopsy or resection would be sought except in clarification of suspicious findings for lung cancer or one of the other far more common differential diagnoses. This may explain the high percentage of localised AL amyloidosis in our study population. These patients can just get diagnosed by obtaining a tissue specimen. They do not present with other findings that could help reaching a diagnosis of localized AL amyloidosis without histology. Amyloidosis of lungs and bronchi is often an incidental finding in the differential diagnostics of pulmonary nodules, unclear parenchymal consolidations and opacities, found on x-rays and CT scans, and general unclear symptoms of lung diseases. In the analysis of CT scans, we found that most patients had findings of more than one nodule with a sharp and lobulated structure. Both the systemic and the localised AL amyloidosis have findings of multiple nodules. As shown here, mass-forming lesions on CT scan, i.e. noduli and micronoduli nicely match with the histological appearance of nodular and tumour-like amyloid deposits. However, we only got CT scan results from patients with AL amyloidosis and cannot comment on the radiological appearance of, e.g. pulmonary AA or ATTR amyloidosis.
When the diagnosis of AL amyloidosis in lungs and bronchi is made, the classification and differentiation between localised and systemic AL amyloidosis is important as therapy and prognosis differ [7, 33] . With our study, we could now show that in clinical practice the localised AL amyloidosis of lungs and bronchi is far more common than the systemic form and is having an excellent prognosis (97.0% 10-year diseasespecific survival). As only patients with localised amyloidosis and without chemotherapy were included in the survival analysis, we suggest that a restrictive and supportive treatment of the localised AL amyloidosis should be chosen [34] .
In correlating histopathological and clinical findings, we observed that only localised AL amyloidosis forms tumour-like amyloid deposits in lungs and bronchi. Thus, over 60% of the AL amyloidosis patients of our study population could be classified as localised AL amyloidosis directly by the surgical pathologist. This might help in finding fast the right diagnosis and spare the patients of more and invasive staging examinations.
As also described by Merlini et al. [14] , we found an association between AL amyloidosis and the appearance of MGUS in serum immunofixation electrophoresis and haematological disorders like multiple myeloma. Also, we found in most of the biopsies an inflammatory infiltrate. As Xiang et al. [35] and Gilmore et al. [36] reported, there is sometimes a local plasma cell dyscrasia found next to the amyloid deposits that is the putative source of the amyloid protein. This will need further studies on the nature of the infiltrate regarding clonality and possible affiliation to systemic haematological disorders. Alternatively, the inflammatory infiltrate and histiocytic giant cells may also be involved in the regression of amyloid. In some cases with a strong inflammatory infiltrate the amyloid deposits showed only sparse areas of congophilia.
The ossifications, found histologically, are also present in CT scans which is in line with previous reports [35, 37, 38] . Thus, pulmonary ossifications, especially in combination with pulmonary nodules in CT scans, should raise suspicion of amyloidosis.
ATTR amyloidosis most commonly presented with alveolar septal, vascular and interstitial nos deposits. The median age of the predominantly male patients was 79 years most likely representing wild-type ATTR amyloidosis, although genetic testing was beyond the scope of this study. Currently, the clinical significance of pulmonary ATTR amyloidosis remains obscure in our series and no data was available with regard to cardiac involvement or an association with carpal tunnel syndrome. However, we always recommended that cardiac manifestation should be ruled out.
In conclusion, amyloidosis of lungs and bronchi is a rare disease that is more prevalent in elderly men. As it can appear clinically in multiple ways, it should be thought of in the differential diagnosis of the most pulmonary diseases. As systemic and local form of AL amyloidosis have a completely different prognosis and therapy, a precise classification and differentiation is needed. For this, the histopathological findings can help making the right decisions.
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